Concerns have been expressed with regards to the potential toxicity and aesthetics of dental amalgam with a need therefore to develop an alternative for proximal restoration of primary molars. The survival rates of amalgam restorations in primary teeth have been shown to vary from poor to excellent. [1] [2] [3] Stainless steel crowns (SSCs) have the best longevity, 4, 5 although, their use by general dental practitioners in the UK has been shown to be very low. 6 Instead GDPs favour glass ionomer cements, composites or amalgam as the materials of choice when restoring primary teeth. These materials are relatively quick and easy to use and therefore help to minimize the duration of the treatment session for the child patient. The durability of materials used for restoration of primary molars has been reviewed by Kilpatrick 7 who highlighted the great variability in the success rates, and that these success rates are affected by the age of the child at time of treatment, 8 and by the use of local analgesia and rubber dam. 9 Kilpatrick 7 also reported that the long-term failure rate of composites (62%) and glass ionomer cements (67%) is high whereas for amalgam it is relatively low (20%).
The 1993 child dental health survey in the United Kingdom 10 showed that the proportion of filled teeth for the primary dentition has decreased despite an increase in the decayed component. Therefore, there was a need for a good quality, long lasting and 'user friendly' restorative material in paediatric dentistry. Compomers seem to fulfil these requirements for the restoration of Class II cavities in primary molars. Initial results (6 months followup) using compomers for the restoration of primary molars were promising. 11 Studies using longer follow-up periods have shown that this material indeed lived up to its early promise and good survival rates have been reported for restorations in primary molars. 3, [12] [13] [14] However most studies reported in the literature have been on restorations performed by specialists in paediatric dentistry and not in general dental practice. In the United Kingdom most children are treated by general dental practitioners who are not specialists in paediatric dentistry. It was therefore thought important to evaluate the performance of such restorations in these services in addition to those provided by specialists. Therefore the aim of the study was to evaluate the clinical performance of a compomer material (Dyract) in comparison with dental amalgam for Class II restorations in primary molars carried out in general dental practice, and a dental hospital paediatric clinic.
MATERIALS AND METHODS
Children aged 4-7 years with pairs of minimal Class II cavities of their primary molars were selected for inclusion into this prospective study. Informed consent was obtained from the parents and ethical approval was granted by the regional ethics committee. Children were included in the study if their behaviour rating scores was 3 or 4 on the Frankl scale. 15 This was necessary because all restorations were placed with the use of local analgesia. A split mouth design with identical pairs of minimal Class II cavities, of matched tooth type in the same dental arch, diagnosed with the use of bitewing radiographs, was used.
• There is a need to study suitable alternatives to amalgam for use in primary teeth.
• This was a comparative study to evaluate the performance of Dyract and amalgam for restoration of minimal proximal caries removed after administration of local analgesia in primary teeth.
• Evaluation of restorations for recurrent caries, wear, marginal integrity and surface texture showed that Dyract performed slightly better than amalgam, though significantly only for marginal integrity.
• Dyract is a suitable alternative to amalgam both in general dental practice and a specialist environment when used for restoration of minimal proximal caries.
I N B R I E F
The principal investigators placed 78 pairs of matched restorations. These were carried out in a general dental practice and at the dental institute paediatric dental clinic. All of the restorations were performed under standardised conditions using topical and local anaesthesia, but not rubber dam. Matrix bands and wedges were used together with cotton wool roll isolation for restoration placement. The paired cavities were restored with compomer (Dyract®) or amalgam alloy material (Contour®), and the assignment of right and left cavities to each material was done by the use of random allocation tables. Each child in the study had pairs of bitewing radiographs taken at baseline. Further radiographs were only taken if there was a clinical indication and not for the purposes of the study. Each pair of restorations was clinically assessed at six monthly intervals according to the criteria used by the United States Public Health Service (USPHS). 16 The USPHS is the most commonly used system in the literature used in studies that have compared restorative materials in primary teeth. All data were recorded onto recording forms and then entered onto a computer for statistical analysis.
The investigators who placed the restorations attended calibration sessions carried out at regular intervals to standardise the diagnosis of carious lesions, the placement of the restorations and the evaluation of the restorations at follow-up visits. Diagnosis of minimal Class II lesions for inclusion in the study was also standardised. Standardisation of x-ray technique for bitewing radiographs using Rinn holders and the extended cone paralleling technique was performed. The technique for placement of the restorations was standardised using plastic and extracted primary molar teeth.
Minimal Class II undercut box preparations with occlusal keys only for amalgam restorations were used for cavity design and no lining materials were used. Matrix bands and wedges were used. The compomer (Dyract) and amalgam alloy (Contour) were used according to the manufacturer's instructions, and the investigators were standardised for the mixing and handling properties of the two materials.
Finally, each of the investigators was calibrated for the evaluation of the restorations at follow-up visits according to the criteria used by the United States Public Health Service 16 for marginal integrity, wear, surface texture and recurrent caries. The investigators were recalibrated for the evaluation criteria on an annual basis. In addition, 10% of each investigator's sample was also evaluated by another investigator to assess the interexaminer reproducibility of the clinical assessment of the restorations by calculating the kappa score.
Statistical analysis
Statistical analysis was performed using the McNemar test of change for longitudinal assessments. In addition a Wilcoxon Signed test was used to study differences between the two materials at 6, 12, 18 and 24 month follow-up periods. Values of P < 0.05 were accepted as statistically significant.
RESULTS
In total 78 pairs of restorations were placed in the Leeds Dental Institute and in a general dental practice. Eighteen pairs were lost to follow-up and 60 pairs were available for a 24-month evaluation. Of the 60 pairs that completed the study, 22 pairs of restorations were in lower second primary molars, 28 in the lower first primary molars and 10 pairs in upper second primary molars. Cohen's Kappa value for inter-examiner reproducibility was excellent (0.91).
Recurrent caries
The results for the prevalence of recurrent caries with the two restorations at 6, 12, 18 and 24 months are presented in Table 1 . At 18 months and 24 months a slightly higher prevalence of recurrent caries was seen in teeth restored with amalgam compared with Dyract. However, this difference was not statistically significant.
Loss of substance (wear)
There were small differences, though not significant after 24 months with 66.6% and 71.6% of amalgams and Dyract respectively, not showing any wear (Table 2 ). An almost complete wear of the restorations, as evident by the exposure of the base of the A = Restoration continuous with existing anatomic form B = A surface concavity is evident C = Loss of restorative substance with the base or dentine exposed ed. 3, 12 However, in these two studies the restorations were placed with the use of rubber dam. It is well known that the use of rubber dam in general dental practice in the UK is very low, especially in children, with under 5% of dentists reporting its use routinely. 6 Although it might be considered good clinical practice to use rubber dam for restorative care in children, it would be naïve to believe that general dental practitioners will ever routinely use this in their practice for placing routine restorations in primary teeth. There are few studies on the clinical evaluation of amalgam and compomers where restorations were placed, without the use of rubber dam but also in general dental practice. Our study shows that the clinical outcome for both amalgam and Dyract were comparable when used for proximal restorations in young children, placed both in a specialist setting and in general dental practice and without the use of rubber dam. Some 38 out of a total of 78 pairs of restorations were placed in general dental practice. Because of the stringent inclusion criteria the case mix between general practice and hospital was similar. It was also interesting to note that there were no significant differences in any of the measured outcome parameters for restorations placed in either general dental practice or hospital. We found an excellent overall retention rate for both amalgam and Dyract after 24 months. Some 66.6% of amalgam and 71.6% of Dyract restorations were fully retained with another 26.6% and 25.0% of amalgam and Dyract respectively being partially retained. The partially retained restorations were functionally acceptable and did not warrant replacement. This meant that only 6.6% of amalgam and 3.3% of Dyract restorations were completely lost during the study. However, it must be remembered that teeth were carefully chosen for inclusion in this study. Only minimal proximal caries, diagnosed on bitewing radiographs in many instances were included in the study. Also, the cavity design was standardised, though it could be argued that the occlusal key made for the amalgam restoration would have made the cavities more extensive compared with those for Dyract and thus influenced the cavity or the lining, was found in 6.6% of the amalgam restorations as compared with 3.3% of Dyract restorations. This difference was also not statistically significant.
Marginal integrity
It can be seen from Table 3 that six months after placement, 85% of amalgam restorations were found to have no visible crevice along the periphery of the restoration as compared with 96.6% of Dyract. This difference was significant (P < 0.05). Also, at 6 month recall it was found that 15% of amalgam restorations did not adapt closely to the tooth structure as compared with only 3.3% of Dyract restorations. This difference was also significant (P < 0.05). The marginal integrity of Dyract was also significantly better (P < 0.05) at 24 months as compared with amalgam restorations.
Surface texture
There were no significant differences between amalgam and Dyract at any of the follow-up periods (Table 4) .
Comparison of the overall retention rates of Dyract and amalgam
The overall retention rates are shown in Figure 1 . At 12 months, slightly lower complete retention rates were observed for amalgam (76.6%) as compared with dyract (83.3%). However, this difference was not statistically significant. At the end of 24 months 66.6% of amalgam restorations were still fully in place as compared with 71.6% of Dyract, the difference not being statistically significant.
DISCUSSION
It is important to study longevity of restorative materials not only in an academic or specialist environment but also in general dental practice. Such studies comparing the outcomes of compomers and amalgam over 24 months are still few in the literature, though well conducted studies with fewer numbers have recently been report- results. It must also be remembered that these respective cavity designs are the ones that are recommended for the materials studied and are based on well established clinical principles, making our comparisons valid. The standardisation of cavity design may have accounted for the high overall retention rates that we observed. Similarly high retention rates have been reported by other authors, 12,14 though these authors did not specify the number of restorations that were fully or partially retained. It could be argued that such information might not be necessary as long as the restorations were functionally acceptable. It is also worth pointing out that in our study at least half of the pairs of restorations were carried out in general dental practice. This means that the retention rates for these two materials in a general dental practice was comparable with that reported in the literature where the operators were specialists in paediatric dentistry. 14 There is published data on the clinical evaluation of compomers over 42 months which showed a very high survival rate for Dyract compared with a glass ionomer cement. 13 However, the sample in that study included both occlusal and proximal restorations. Also, some restorations in the study reported by Welbury et al. 13 were placed under general anaesthesia excluding any effect that patient cooperation might have on the success rates. These factors might have influenced the overall survival figures in their study.
Complete marginal adaptation, as evidenced by no visible crevice along the periphery of the restoration, was significantly better for Dyract compared with amalgam (P < 0.05). Also, restorations where the edge of the restoration did not adapt closely to the tooth structure but the restoration was otherwise functionally acceptable was also significantly higher for Dyract (P < 0.05). Both cavities were prepared using similar principles of cavity design. It could be inferred that the adhesive properties of Dyract, which was used in conjunction with the adhesive recommended by the manufacturers, could account for the better marginal properties than amalgam which relies purely on mechanical retention. However, it must be noted that complete loss of marginal adaptation occurred only in two (3.3%) amalgam and one (1.6%) Dyract restoration. There was no statistically significant difference between Dyract and amalgam for recurrent caries, wear or surface texture.
Even though rubber dam was not used in this study, all cavity preparations were carried out after administration of local analgesia. It is important to stress that cavity preparation, placement of a matrix band and wedge can produce pain and discomfort. If local analgesia had not been used it could have affected patient co-operation and could have negatively influenced the results of our study.
It is also interesting to note that Dyract performed slightly better than amalgam for all the parameters that were studied, though no statistical significance was found except for marginal adaptation. This would mean that compomers such as Dyract would be suitable alternatives to amalgam restorations. Dental amalgam has been the mainstay of restorative treatment for the primary dentition for many decades. 17 However, given the recent concerns about the safety and environmental impact of its use, many dental practitioners and indeed patients might opt not to use amalgam especially in children. Dyract seems to be a suitable alternative to amalgam for proximal restorations in primary molars of young children for use in general dental practice. 
